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FOREWORD

This Procedural Guide describes procedures for evaluating highway safety
programs and projects. It should be beneficial to State and local
engineers and other professionals involved in evaluation.

The objectives of this Guide are to describe how to:

1. Select appropriate measures of effectiveness and efficiency to
perform evaluations by using either accident data or alternate
measures of hazard reduction

2. Perform an evaluation of implemented safety improvements to gauge
their effectiveness and efficiency and to use the results in recommending
improvements for other safety or operational problems.

3. Describe and quide the organization and management of evaluation
process{es) for providing feedback on the effectiveness of safety
programs to the planning and implementation components of the
Highway Safety Improvement Program.

4. Perform program effectiveness and administrative evaluations.

The Guide was prepared by Goodell-Grivas, Inc. Mr. David Perkins was the
Principal Investigator. Mr. Rudolph Umbs is the Implementation Manager.

Additional copies of the Guide can be purchased from the Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C. 20402.
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Direc:ti, 0ffice of Development
Federal Highway Administration

NOTICE

This document is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange. The United States
Government assumes no liability for its contents or use thereof.

The contents of this report reflect the views of the 0ffice of Development
of the Federal Highway Administration, which is responsible for the facts

ahd the accuracy of the data pwncnn+nd herein. The contents do not
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necessarily reflect the official policy of the Department of Transportation.

This report does not constitute a standard, specification, or regulation.
The United States Government does not endorse products or manufacturers.
Trade or manufacturer's names appear herein only because they are considered
essential to the object of this document.

For sale by the Superintendent of Documents, U.8. Government Printing Office, Washington, D.C, 20402
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INTRODUCTION

The "Highway Safety Evaluation" Procedural Guide contains guidelines
for evaluating ongoing and completed highway safety improvements (projects
and programs). It is intended for use by those who are responsible for
planning, implementing and evaluating highway safety improvements on
streets and highways.

The Guide contains procedures and guidelines for performing the eval-
uation processes and subprocesses within the Highway Safety Improvement
Program described in the Federal-Aid Highway Program Manual (FHPM) 8-2-3.

Highway safety professionals have long recognized the need for an or-
ganized approach to the correction of highway safety problems. In the
late 1960's and early 1970's the importance of a highway safety program
was emphasized through legislation and research. More recently, the pri-
vate sector has expressed a desire for a systemmatic approach to improving
highway safety, and similar concerns have been expressed by State and
Tocal highway agencies.

As a result of the demonstrated need for improved highway safety
methods and the continual increase in annual traffic accident losses in
the 1960's and early 1970's, several important Federal programs were ini-
tijated, In the mid 1960's, the Federal Highway Administration (FHWA) ini-
tiated the Spot Improvement Program. This program attempted to identify
"hazardous" locations and provided funds for their correction. Two years
later, Congress passed the 1966 Highway Safety Act (23 U.S.C. 402), which
set requirements for States to develop and maintain a safety program. To
assist in maintaining a safety program, the "Yellow Book" developed by the
American Association of State Highway and Transportation Officials
(AASHTO) and the U.S. DOT Highway Safety Program Standards were published
in 1967 (first edition) and 1974 (second edition}. These sources defined
safety design practices and policies. In 1973, categorical funding was

ol Tahl +
made available for specific program areas, such as: pavement marking de-

monstration programs, rail/highway crossings, high hazard locations, and
elimination of roadside obstacles. These actions, in conjunction with
other concurrent safety efforts such as vehicle design improvements and
highway safety programs and policies of public and pr1vate agenc1es,
resylted in a decline in the number and rate of highway fatalities in the
late 1960's and early 1970's.

The recent emphasis on highway safety has led to the availability of
additional funding for the application of new procedures to enhance high-
way safety efforts at the State and local levels. Among the objectives of
these procedures were the efficient use and allocation of available re-
sources and the improvement of techniques for data collection, analysis
and evaluation.




With these cbjectives in mind, the Federal-Aid Highway Program Manual
(FHPM) 6-8-2-1, "Highway Safety Improvement Program” was developed and
issued. Under this FHPM, a systematic process for organizing a highway
safety improvement program was prescribed. This was refined in FHPM 8-2-3
"Highway Safety Imprcvement Program" which superceded FHPM 6-8-2-1.

FHPM 8-2-3 recommends that processes for planning, implementing, and
evajuating highway safety projects be instituted on a Statewide basis.
Its' stated objective is that each State “develop and implement, on a
continuing basis, a highway safety improvement program which has the over-
all objective of reducing the number and severity of accidents and de-
creasing the potential for accidents on all highways."

FRAMEWORK OF THE HIGHWAY SAFETY IMPROVEMENT PROGRAM

The structure of the Highway Safety Improvement Program (HSIP) is
described in FHPM 8-2-3. It consists of three components: Planning,
Implementation and Evaluation. Each component is comprised of processes
and subprocesses which produce specified outputs which in turn serve as
input to subsequent HSIP activities.

The HSIP process level, consisting of six processes, is illustrated
in Figure 1. Four processes are defined in the Planning Component, and
the Implementation Component and Evaluation Component each contain one
gg?gess. The arrows indicate the flow of data and information in the

The subprocess Tevel of the HSIP is shown in Figure 2, where 14 spe-
cific subprocesses are defined.

~ This Procedural Guide contains detailed descriptions of each evalua-
tion subprocess.

HIGHWAY SAFETY IMPROVEMENT TERMINOLOGY

Any improvement made to the rocadway or roadside environment to reduce
the number and severity of accidents or the potential for accidents may
warrant evaluation with one or more of the subprocesses contaired in this
Procedural Guide.

Safety improvements may range from the installation of a single ad-
vance warning sign; to the implementation of several safety improvements
at a single Tocation; to the correction of several high accident locations
throughout a State with different types of improvements at each location.
The complexity and level of aggregation of an improvement are deciding
factors in selecting the best method to evaluate the jmprovement. There-
fore, three categories of highway safety improvements (countermeasures,
projects, and programs)} are defined to assist in the selection of the
appropriate evaluation subprocess.
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Countermeasure

A single highway safety treatment or corrective activity de-
signed to alleviate a safety problem or a potentially hazardous situ-
ation. Examples: 1) an advance warning sign; 2} a crash cushion;
3} left-turn prohibition during peak traffic periods at a signalized
intersection; and 4) edgeline striping.

Project

The implementation of one or more countermeasures to reduce
identified or potential safety deficiencies at a location (spot or
section) on the highway or its environs. A project may also consist
of the implementation of identical countermeasures implemented at
several similar locations, which have been grouped to increase the
evaluation sample size. Examples: 1) installation of an open grade
friction course on a section of highway which is experiencing a dis-
proportionately high number of wet-weather accidents; 2) adding sepa-
rate left-turn phases at three adjacent urban intersections which are
experiencing high numbers of left-turn accidents; and 3) implementing
shoulder stabilization, edgelining, and fixed-object removal along a
section of rural highway which is experiencing abnormally high run-
off-road accidents and severity,

Program

A group of projects, (not necessarily similar in type or loca-
tion) implemented to achieve a common highway safety goal. Examples:
1) a skid treatment program designed to reduce wet-weather-related
accidents at different Tlocations, consisting of the following pro-
jects; improved signing, lengitudinal grooving, and overlay; and 2)
all projects resulting from the HSIP Planning Component.

WHAT IS EVALUATION?

Evaluation is an assessment of the value of an activity as measured
by its success or failure in achieving a predetermined set of goals or
objectives. By this definition, a wide-range of analysis procedures may
be labeled as evaluation. In this Procedural Guide, however, evaluation
deals specifically with assessing the value of ongoing and completed high-
way safety projects and programs which result from the Highway Safety
Improvement Program.




Two types of evaluation are addressed in this Procedural Guide:
Effectiveness Evaluation, and Administrative Evaluation. Effectiveness
Evaluation 1is the statistical and economic assessment of the extent to
which a project or program achieves its ultimate safety goal of reducing
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the number and severity of accidents. This type of evaluation is referred

to as Accident-Based Evaluation. This definition of Effectiveness Evalua-
tion has been expanded in the Procedural Guide to include a determination
of the intermediate effect of a highway safety project based on changes in
non-accident safety measures. This type of evaluation is referred to as
Non-Accident-Based Evaluation. This evaluation provides an indication of
project effectiveness based on observed changes in traffic operations and
driver behavior resuiting from the project. Non-Accident-Based Evaluation
is an intermediate evaluation procedure which may be conducted prior to
Accident-Based Evaluation. When conditions permit, Accident-Based Evaluy-

ation should follow Non-Accident-Based Evaluation.

Administrative Evaluation is the assessment of 1)} scheduling, 2)
des1gn, 3} construction, and 4) operationa1 review activities undertaken
during the impliementation of a highway safety project or program. It
evaluates these activities in terms of the issues of actual resource ex-
penditures, planned versus actual resource expenditures, and productivi-

ty.

Administrative Evaluation supplements Effectiveness Evaluation by
providing detailed information on project costs, manpower involvement, and
material and time expenditures. Administrative Evaluation does not ad-
dress the effectiveness of the project or program on improving highway

cafot vy
=l LI'J -

WHY EVALUATE?

The ultimate goal of evaluation is to improve the agency's ability to
make future decisions in all components of the HSIP. These decisions can
be aided by conducting formal effectiveness and administrative evaluations
of ongoing and completed highway safety projects and programs. Evaluation
invoives obtaining and analyzing quantitative information on the benefits
and costs of implemented highway safety improvements. Estimates of bene-
fits and costs reduces the dependence on engineering judgment and in-
creases the ability of the agency to plan and implement future highway
safety improvements which nhave the highest probability for success. Thus,
scarse safety funds can be properly allocated to high pay-off improvements
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and diverted from those which are Mdrgifiar Or ifn&rrecrive.

Evaluation provides input to every component of the HSIP. In the
Planning Component, projects are selected to reduce accident experience or
hazard potential. Effectiveness Evaluation provides information on whe-
ther and to what extent past improvements reduced accidents, accident
severity, and/ or hazard (potent1a]) These evaluation outputs can be used
to increase the evaluator's ability to recognize countermeasures with a




proven track record of effectiveness under similar conditions. The Plan-
ning Component also involves decisions relating to establishing project
and program priorities. The decisions are generally based on the results
of economic procedures which compares estimated benefits to estimated
costs for competing projects or programs. Administrative Evaluation pro-
vides information on impliementation cost, manpower, and material expendi-
tures. Effectiveness Evaluation quantifies change 1in accident number,
rate and severity. Together, these evaluation outputs can be used as in-
puts to priority techniques, such as the benefit-cost and cost-effective-
ness. The use of evaluation results reduces subjective engineering in the
planning decisions.

In the Implementation Component, scheduling decisions must be based
on manpower and time estimates for implementation activities. Information
on the appropriateness of scheduling decisions and the productivity of
previous implementation activities, can significantly improve future sche-
duling for similar projects and programs, resulting in a more optimal use
of available time and manpower resources,

In the Evaluation Component, Administrative Evaluation, provides cost
information for economic analyses which accompany Effectiveness Evalua-
tions. Administrative Evaluation also ensures that the Effectiveness
Evaluation is being performed on the implemented project and not the
planned project. Planned projects do not always correspond to the project
implemented in the field. The knowledge of any discrepancy between the
ptanned and actual project may be the deciding factor in the effectiveness
of the improvement. The Evaluation Component also benefits from the
experience and confidence gained by performing formal evaluations as a
routine highway safety activity. As experience is gained, better
decisions can be made in planning the evaluation, selecting measures of
effectiveness {(MOE's), and assessing the quality and reliability of
evaluation data for similar projects and programs.

Evaluation benefits also extend beyond the limits of the HSIP and
impact other highway-related activities within the agency. Highway de-
sign, operation and maintenance policy-makers can emphasize procedures and
techniques which have been shown through evaluation to maximize safety.
In this sense, other highway-related areas can enhance highway safety.

MANAGEMENT ISSUES

The ability of the Highway Safety Improvement Program to achieve its
intended goal depends on the policies and management philosophy of the
agency. Management must ensure that each component of the HSIP receives
equitable emphasis and attention so that the cyclic structuring of the
HSIP can be maintained. Among the three components, evaluation has his-
torically received a disproportionately low level of attenticn as evidenc-
ed by numerous cases in which formal, scientific evaluation has been re-
placed by subjective or ill-defined evaluation or no evaluation at all.
Management can significantly improve this situation by adopting a set of
guidelines that benefit the entire HSIP by increasing the frequency and
quality of evaluation.




The agency should be aware of the following basic issues when esta-
blishing their safety evaluation policies:

Agency-Wide Understanding of Evaluation Benefits

The first and, possibly, the most important step toward increas-
ing evaluation is to ensure that the benefits of evaluation are un-
derstood at all agency ievels (administrative, management, and tech-
nical levels). It is important to recognize that evaluation allows
the agency to improve its own ability to make future safety-related
decisions., It should also be recognized that the cost to the agency
for not evaluating may be greater than the cost of conducting a
formal evaluation. Decisions involving selection and implementation

of corrective measures is a continuing challenge to the highway

safety engineer in addition to decisions regarding the continuation,
addition or deletion of ongoing highway safety improvements. The
appropriateness of these decisions has a direct effect on the cost-
effectiveness of the highway safety program. Well-designed evalua-
tions provide necessary input to the selection of future improvements
by providing quantitative answers as to whether the intended purposes
of past improvements were accomplished, how efficiently the purposes
were accomplished, and whether unexpected or contrary results were
produced. Without formal evaluation, the answers to these guestions
may not be known and thus limited safety funds may not be allocated
to projects and programs which are most effective in saving lives and
reducing injuries and property damage.

The agency can significantly improve the quality of evaluation
by ensuring that technical personnel who are responsible for con-
ducting evaluation have the necessary background and training to pro-
perly plan and perform a sound evaluation study.

Facility and Resource Availability

The efficiency with which evaluation can be conducted depends on
the type and availability of computerized accident data bases, digi-
tal computers for performing statistical tests, and computer facili-
ties for storing project and program effectiveness data bases. Al-
though such facilities are not required for evaluation, their avaiia-
bilty can significantly reduce time and manpower involvement in col-
lecting accidents and performing standard analytical procedures. Re-
sources in the form of experienced data collectors and the availa-
bility of traffic engineering equipment such as radar meters, volume
counters, and tally boards also reduce time requirements and increase
field data accuracy and reliability.




Accident Data Reliability

Accident-Based Evaluation utilizes changes in accident experi-
ence as the primary measure of effectiveness. Thus, the reljability
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of evaluation results are impacted directly by the reliability of re-
ported accidents. Problems associated with accident reporting proce-
dures are welli-known in the traffic engineering and safety profes-
sion. Positive steps are needed to improve accident reporting
procedures within and between States to increase the usefulness of
accident data in highway safety activities.

Adoption of a Standard Evaluation Methodology

The tion of a comprehensive evaluation procedure for the
agency is also important. The selected procedure should be based on
proven, state-of-the-art techniques which are useable by engineers or
technicians at all governmental levels including State and local
levels. It should also be sufficiently flexible to aliow any agency
to perform an evaluation, regardiess of the TJevel of manpower,
resources, and facilities available. The procedure should also be
capable of evaluating the effectiveness and administrative aspects of
the full range of possible highway safety countermeasures, projects
and programs which may warrant evaluation. This includes improve-
ments implemented to reduce observed accident problems as well as
improvements to reduce accident or hazard potential,

PROCEDURAL GUIDE ORGANIZATION AND USE

Four evaluation subprocesses are provided in this Procedural Guide:
. Accident-Based Project Evaluation
. Non-Accident-Based Project Evaluation
. Program Evaluation
. Administrative Evaluation

These subprocesses provide step-by-step procedural gquidelines for
performing effectiveness and administrative evaluations for the full range
of highway safety projects and programs which may be encountered by the
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Accident-Based Project Evaluation

The objective of this subprocess is to provide guidelines for
assessing the value of a completed highway safety project. The




measures of project effectiveness are ohserved changes in the number,
rate, and severity of traffic accidents resulting from the implemen-
tation of project countermeasures. Project effectiveness is also ex-
amined with respect to the relationships between the costs and bene-

fits of the project.

Non-Accident-Based Project Evaiuation

The objective of this subprocess is to provide quideiines for
assessing the intermediate effectiveness of a completed highway safe-
ty project prior tc conducting Accident-Based Evaluation. The mea-
sures of intermediate effectiveness are observed changes in non-
accident safety measures. This subprocess may be used when accident
data are (1) not available, {2) insufficient for Accident-Based
Evaluation, or (3) when an indication of project effectiveness is
desired sconer than the time necessary for Accident-Based Evaluation.
Non-accident measures are not intended to be a substitute for the
ultimate safety measure (accident and severity reduction), since
definitive quantitative relaticnships between accident experience and
many non-accident measures have not been developed. Rather, they are
measures which are logically related to accident experience and thus
provide a measure of short-term project effectiveness. The ultimate
effectiveness however, must be determined through an Effectiveness
Evaluation based on observed changes im accident experience which
should be conducted if and when possible.

The objective of this subprocess is to provide guidelines for
assessing the value of an ongoing or complieted highway safety pro-
gram. The measures of program effectiveness are observed changes in
the number, rate, and severity of traffic accidents resulting from
the implementation of the program. Program effectivenss 1is also
examined with respect to the relationships between costs and benefits
for the program.

Administrative Evaluation

The objective of this subprocess is to provide guidelines for
determining the amounts of manpower, time, money, and material used,
the differences between pianned and actual resource expenditures, and
the implementation outputs obtained per unit of input associated with
impiementating highway safety projects and programs, TImolomentation
in this subprocess refers to scheduling, designing, construction and
operational review activities. This subprocess should be performed
to supplement Effectiveness Evaluation or as a minimum evaluation
effort when Effectiveness Evaluation is not warranted or feasible.
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To achieve full utility of the evaluation subprocess contained in
this Guide, a thorough understanding is required of the subprocess inter-
relationships within the Evaluation Component. As shown in Figure 3, in-
put to the Evaluation Component is highway safety projects and programs
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first decision to be made in the Evaluation Component is whether or not an
Effectiveness Evaluation of the improvement is warranted. This is gener-
ally a management decision based on the evaluation policy of the agency,
Federal evaluation requirements, cost of the project or program, antici-
pated future highway safety priorities, and the cost of evaluation. A
technical decision must be made on the feasibility of conducting an Effec-

tiveness Evaluation based on the availability of data and resources. If
Effectiveness Evaluation is either not warranted from a management view-
point or not technically feasible, an Administrative Evaluation should be
performed and the results used as feedback to both the Planning and Imple-
mentation Components. If Effectiveness Evaluation is both warranted and
feasible, the nature of the highway safety improvement (project and pro-
gram} dictates the subprocess to be performed.

Two subprocesses are available for project evaluation. Non-Accident-
Based (N-A-B) Project Evaluation may be performed prior to Accident-Based
(A-B} Project Evaluation when time and/or accident history do not allow
for Accident-Based Evaluation. Accident-Based Project Evaluation shou}d
be conducted when circumstances permit, regardless of whether Non-Acci-
dent-Based Evaluation is performed.

f highway safety program is to be evaluated, Program Evaluation

If a
hould be performed.

Following, or in conjunction with, the Effectiveness Evaluation, an
Administrative Evaluation may be performed as a suppliement.

It is important to note that the Effectiveness Evaluation subproces-
ses shown in Figure 3 represent the point in time when the evaluation is
actually performed. Evaluation plans may and should be developed in the
Planning Component, prior to project or program implementation. Admini-
strative Evaluation should be conducted during or following implementa-
tion for all projects and programs.

Table 1 summarizes how the appropriate Effectiveness Evaluation sub-

processes may be selected for a set of circumstances which may exist for

an anmonry and a aiven hichwav cafetv improvement. Far pxamnle- SuUnpponse an
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agency is considering whether to evaluate an improvement and the condi-
tions 1,2,5 and 7 exist (other conditions are either not possible or non-
existent). That is, the improvement warrants Effectiveness Evaluation, it
is a project to reduce accidents, reliable accident data are available and
pre-implementation planning is possibie. Each condition indicates that
Accident-Based and Non-Accident-Based Evaluations may be performed, (Pro-
gram Evaluation is not indicated for condition 2). The evaluator should
refer to these sections of the Guide for details on performing the de-

sired evaluations.
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Figure 3. Evaluation Component in the HSIP
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Table 1. Selection criterion for effectiveness
evaluation subprocesses.

CONDITIONS

A-B Project Evaluation

N-A-B Project Evaluation

B

Program Evaluation

l. Effectiveness Evaluation is
warranted

2. Prgiject is to reduce accident
number and/or severity

4. Program is to reduce accident
related goals

5. Accident data are [will be)
available

6. Accident data are not (will
not be) available

7. Pre-implementation planning
is employved

8 Post-implementation planning
:
is

13




ACCIDENT-BASED PROJECT EVALUATION

[ ACCIDENT-BASED

| PROJECT
<« HIGHWAY SAFETY EVALUATION e o EVALUATION

A highway safety project is the process of applying one or more coun-
termeasures to reduce identified or potential safety deficiencies at a
location (spot or section) on the highway or its environs. A project may
also consist of identical countermeasures implemented at several similar
locations, which have been grouped to increase the evaluation sample
size.

Countermeasures are highway safety treatments or corrective activi-
ties designed to alleviate a safety problem or a potentially hazardous
situation.

The objective of Accident-Based Project Evaluation is to provide
guidelines for assessing the value of a completed highway safety project.
The measures of project effectiveness are observed changes in the number,
rate, and severity of traffic accidents resulting from the implementation
of the project. Project effectiveness is also examined with respect to
the relationships between the costs and benefits of the project.

Accident-Based Project Evaluation consists of seven functions. Each
function contains a series of systematic steps which lead the evaluator
through the activities and decisionmaking processes of a properly designed
evaluation study.

The seven functions which comprise Accident-Based Project Evaluation
are:

14




FUNCTION A - Develop Evaluation Plan

FUNCTION B - Collect and Reduce Data

FUNCTION C - Compare Measures of Effectiveness (MOE's)
FUNCTION D - Perform Statistical Tests

FUNCTION E - Perform Economic Analysis

FUNCTION

-
1

Prepare Evaluation Documentation

FUNCTION G

L

Develop and Update Effectiveness Data Base

FUNCTION A addresses the necessary planning activities which must be
considered prior to performing an evaluation of a completed highway safety
project. The evaluation objectives and MOE's, the analytical framework
for the evaluation (experimental plan) and data requirements are esta-
blished in this function. FUNCTION B provides guidelines for collecting,
reducing and presenting evaluation data. FUNCTION C presents various
methods for comparing MOE's according to the experimental plan selected
for the evaluation. FUNCTION D provides a framework for testing the sta-
tistical significance of the changes in the MOE's. FUNCTION F presents
economic analysis techniques for conducting a fiscal evaluation of ulti-
mate project effectiveness. Guidelines for documenting the observed
effectiveness of the project is presented in FUNCTION F. FUNCTION G pro-
vides a format for maintaining information on project effectiveness to be
used as feedback to the Planning and Implementation Components of the
HSIP, '

These functions are common to all Effectiveness Evaluation subproces-
ses contained in this Procedural Guide. It is strongly recommended that
the evaluator become familiar with the functional details of each subpro-
cess prior to performing an evaluation using any single subprocess, since
some of the information contained in program evaluation may be helpful in

. . : .
performing a project evaluation and vice versa.
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FUNCTION A: Develop Evaluation Plan

This function enables the evaluator to:
1. Select highway safety projects to be evaluated.
2. Determine the purposes of the project.
3. Stratify and sample the projects.

4. Select the evaluation objectives and measures of effective-
ness (MOE's]).

5. List the assumptions, advantages and disadvantages of ex-
perimental plans and select the most appropriate experiment -
al plan.

6. List evaluation data needs and sample size requirements.

7. Document the evaluation plan.

Overview

The first step in the evaluation of a highway safety project is the
development of an evaluation plan. The plan provides overall guidance and
direction to the evaluation study. Regardless of when the plan is devel-
oped, before project implementation or after, it offers the opportunity to
think-through the entire evaluation process and establish the anticipated
evaluation procedure for future reference.

To be effective, however, the plan should be developed and completed
to the extent possible in the Planning Component of the HSIP. When devel-
oped before implementation, the plan may not be referred to for several
years, at which time the evaluation 1is actually performed. The plan
therefore communicates to the evaluator, the original intent of the pro-
ject and the evaluation. If developed after implementation, the plan is
still a valuable evaluation tool which provides a description of the eval-
uation activities to be performed.

The plan addresses such issues as the selection of: 1) projects for
evaluation, 2) project purposes, 3) evaluation objectives and measures of
effectiveness (MOE's), 4) experimental plans, and 5) data requirements.

Evaluation may be warranted for many reasons. These include the
evaluation policy of the agency, requirements of Federal or State funding
agencies, or special requests from policy-makers of a community. However,
for many agencies, it may not be feasible to evaluate all highway safely
projects due to manpower and fiscal constraints. HWhen all projects cannot
be evaluated, the selection of specific projects which warrant evaluation
may be an effective way of obtaining evaluation results which are most
useful to the agency.
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The purpcses of the project and the evaluation objectives are funda-
mental to the plan development process. The purpose of a project is the
reason for which the countermeasure(s) was 1mp1emented For safety pro-
jects, the purpose must relate to the reduction of acc1dents, severity or
hazard potential. To the experienced evaluator/engineer, the project pur-
pose may be obvious from the nature of the project and the safety problem
for which the project was developed in the HSIP Planning Component. For
example, the installation of a traffic signal for safety reasons indicates
a purpose of reducing angle accidents and accident severity at the inter-
section. If the purpose is not evident, project justification statements
often cite specific accident problems which are expected to be impacted by
a particular project. Historical accident data used in identifying and

analyzing the safety problem and develop countemeasures may also reveal
predominant accident types which may indicate the purpose of the project.

Objectives of the evaluation are statements which reflect the speci-
fic accident, severity, or hazard potential measures to be evaluated. Ob-
jecbives may correspond to specific project purposes or any cother measure
of interest to the evaluator. Measures of effectiveness {MOE's) are next
selected for each evaluation objective. Once these items have been esta-
blished, the experimental plan and data requirements of the evaluation
study may be determined.

The evaluation plan helps to insure that no major evaluation step is
overlooked. However, seidom are the steps of the Guide conducted in the
given order. There is no mechanical or routine way to operate the step-
by-step order given in this Guide. Questions, practical limitations, and
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and others not at all.

STEP Al ~ SELECT PROJECTS FOR EVALUATION

It is desirable te perform Effectiveness Evaluation for all highway
safety projects. However, most agencies have more projects which either
require or warrant evaluation than manpower and fiscal capabilities per-
mit. It is possible to maximize the evaluation efforts under these con-
straints through the careful selection and evaluation of projects for
which evaluatior results are most beneficial.

The selection of projects is generally a management decision. How-
ever, State and Federal funding agencies often require Effectiveness Eval-
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jects for evaluation, the following factors should be considered:

1. Current and future highway safetv project efforts. The
implementation of hlghway safety projects is an on-going
process which requires careful planning. To facilitate
future planning and impiementation decisions, evaluations
should be performed for those types of projects which
have the highest probability of being implemented in the

17




40

future. Evaluation results may be used to justify in-
creases or reductions in expenditures for specific pro-
Jjects.

Project implementation date. Accident-Based Evaluation
requires accident data for a two to three-year period
(ideally) following implementation. This time frame
provides a tradeoff between the need to collect sufficient
accident data to perform the evaluation and the realistic
need to keep data collection activities to a manageable
scale. While quantity and quality of data are of primary
importance, care should be taken when using less than one
year of data. Monthly and seasonal variations do exist
which can bias the traffic and accident characteristics of
a given project site. In a similar way, environmental con-
ditions may vary from year to year making one or two year
time periods tentative as a basis for evaluation. On the
other hand, it is important to avoid projects which are
extremely old (i.e., greater than 6 years old) since the
introduction of factors other than the project may influ-
ence accident experiance.

Data availability. The availability, compieteness and

accuracy of accident and traffic exposure data are essen-
tial for any Accident-Based Evaluation. The potential
weakness of any accident record system should be kept in
mind. Inaccurate or 1ncomp1ete accident information, unre-
ported accidents, and variances in reporting thresholds
Tend uncertainty to the resuit of the evaluation study.
Any project for which data are suspect in terms of these
characteristics should be eliminated from consideration as

a project for evaluation.

Sufficiency of accident data. Statistical tests of signi-
ficance require data on the number of expected accidents
and the percent reduction when compared with after acci-
dents. The smaller the number of before accidents, the
larger the required percent reduction in accidents must be
to be statistically significant. Therefore, an analysis
should be made during the project selection process to
evaluate projects with a sufficient]y large number of ac-

cidents to ailow statistical analysis. An evaluation
study of a project site with few accidents may not produce
good supporting documentation of the effectiveness of the
project.

For example, consider a location where the total number of
expected accidents was 15 for a 3 year period. An inspec-
tion of the Poisson curves indicates that it requires at

least a 23% reduction in accidents to be significant even
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at the 80% level of confidence. If the type of improve-
ment 1is expected to yield a 10% reduction in accidents,
then even under favorable conditions, if a 10% reduction
were achieved, the results would not be statistically sig-
nificant. Therefore, the evaluation should not be perform-
ed unless grouping of countermeasures or some other tech-
nique could be employed.

5. Project purpose. The purpose of the project should also
be considered. For example, suppose a policy decision has
been made that all high accident curves on two-lane rural
highways are to be delineated with edgelining and delinea-
tor countermeasures. Evaluations of past delineation pro-
jects with a purpose of reducing run-off-road (ROR) acci-
dents may provide the agency with information on the pro-
bable outcome of the upcoming project.

The specific purposes of the project must be identified after the de-
cision is made on which projects are to be evaluated.

Determination of Project Purpose

The purpose of a project is the reason!
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implemented.  Safety projects are usually implemented for
purposes. The most common are:

8 To reduce traffic accidents (in general or specific types)
@ To reduce the severity of traffic accidents
® To reduce hazard potential

The improvement of  traffic performance characteristics may also be a
secondary purpose of the project.

Project purposes should include specific accident types, accident
severily classifications, and measures of hazard potential which could
possibly be altered by the project.

Traffic Accidents

The selection of accident-related project purposes should
include specific accident types that are expected to be impac-
ted by the safety project. Accident categories which are not
expected to be significantly changed, should not be selected.
A]SQ; if the number of before accidentc doec not nermit eta_
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tistical testing in an accident category or a category is not
predominant in relation to total accident experience, that
accident category should be rejected as a project purpose.
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Possible accident-reilated project purposes wmay include
the reduction of any one or a combination of accident categor-
jes (when in sufficient number) such as those included in the
following partial list:

1. Run-0ff-The-Road Accidents
2. Skidding Accidents
3. Fixed Object Accidents

4. Right Angle Accidents

6. Head-On Accidents
7. Sideswipe Accidents
8. Night Accidents
The project purpose depends on the specific safety defi-
ciencies identified at the project site. Collision diagrams

may assist in identifying specific safety problems at a site.

Accident Severity

Coamna hiah ol = i s nd o are no

Some highway safety projects a o0 re
the frequency of accidents but rather to red accident
verity. In such cases, the purpose of the proaect may be
jdentified as reducing injury accidents (or injuries) or fatal
accidents (or fatalities). The type of severity classifica-
tions (fatal, injury or property damage) which the project is
expected to alter should be selected when the before accident
frequency permits statistical evaluation.

r'+

Hazard Potential

Projects may be implemented to conform to safety stand-
ards or to reduce specific driver violations or hazardous
maneuvers where relatively few accidents have occurred. When
the number of before accidents is small, a highway safety
project must result in a very high percent reduction in acci-
dents for the improvement to be statistically significant.
In such cases, it may be appropriate to select the improvement
of non-accident measures as a project purpose. If the purpose
is to improve non-accident measures, the evaluator is directed
to the Non-Accident-Based Evaluation Subprocess.
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Traffic Performance

Although the primary purpose of safety projects is to re-
duce accidents, severity and hazard potential, safety projects
may aiso improve traffic performance. An evaluation of these
measures can be helpful 1in explaining changes in accidents
which is useful information for selecting countermeasures for
future projects. Also, evaluations which include non-accident
measures are helpful in determining the intermediate effects
of the project prior to the time of conducting Accident-Based
Project Evaluation. Evaluation based on traffic performance
measures which are logically related to safety may be con-
ducted using Non-Accident-Based Evaluation.

The selection of the purpose is primarily based on a review of